.0, Seattle) was used for drawing reference points on the corners of the vertebral body and allow analysis of (see also Figure 1 ):
The Posterior Bone Displacement (PBD), defined as the maximum posterior distance (mm) between bone fragments and the line drawn from the posterior corners of the vertebral body; the Anterior Bone Displacement (ABD), defined as the maximum anterior distance (mm) between bone fragments and the line drawn from the anterior corners of the vertebral body. The parameters of the three sagittal images were averaged and means and standard deviations calculated to assess bone displacement during the experiment. The continuity of the ligaments was assessed by dissection and classified as: ligaments with continuity (no damage/partial rupture) and without continuity (complete rupture). Statistical analysis: The PBD and ABD were analyzed with a Repeated Measures ANOVA test. The continuity of the ligaments was a betweensubjects factor. Significant differences were further analyzed with the Ttest (paired, two-tailed, p=0.05).
Results:
The fractures created were: 4 A-type, 4 B-type and 12 C-type. Ligament damage (partial/complete rupture) was sustained in all but two fractures. The mean pressure in the balloons was 50.0 ± 17.6 psi. No significant differences in pressure were observed between the left/right balloons, between fractures created with rotational/flexional force, or between the thoracic/lumbar level. The total mean balloon volume was 7.2 ± 1.3 ml at thoracic level and 13.6 ± 2.6 ml at lumbar level. The mean amount of cement injected was 12 gram at the thoracic level and 23 grams at the lumbar level. No associations between balloon volume and amount of cement injected were found in relation to the fracture type. A small amount of cement leakage was seen in one lumbar A-type fracture with intact ligaments. The overall changes of PBD and ABD were significant (p<0.05) at both levels for all consecutive phases. Figure 2 shows the mean PBD with standard deviations. 
. Bargraph demonstrating the PBD during the various phases.
The individual changes in PBD in the lumbar specimens were significant from T intact to T fractured (p<0.0001) and also from T fractured to T reduction (p<0.01) but not for the other phases. In the thoracic specimens the changes in PBD were significant for all phases except for T deflation to T cement . Figure 3 shows the mean ABD with standard deviations. The changes in ABD in the lumbar specimens were significant for T intact to T fractured (p<0.01), for T reduction to T inflation (p<0.01) and also for T inflation to T deflation (p<0.05). In the thoracic specimens the changes in ABD were significant for T intact to T fractured (p<0.05), for T reduction to T inflation (p<0.05) and also for T inflation to T deflation (p<0.05). No differences in PBD or ABD were detected for specimens with or without continuity of the corresponding longitudinal ligament, at any of the phases (p>0.5).
Discussion:
In this study, we demonstrated the limited amount of bone displacement resulting from balloon vertebroplasty after pedicle-screw instrumentation in traumatic fractures with and without damaged longitudinal ligaments. Furthermore, discontinuity of longitudinal ligaments was shown not to be an extra risk factor for cement leakage. A shortcoming of our model could be that the longitudinal ligaments were damaged during inflation of the balloons. However, we did not observe any phenomenon, such as snapping or a sudden decrease in balloon pressure during the experiment, that indicated to this mode of failure and therefore we do not think that this was an issue. From the results of the current in vitro work, it is suggested that balloon vertebroplasty may safely be used, in terms of bone displacement and cement leakage, in traumatic fractures where damage to the ligaments is to be expected. References: 1. Evans AJ et al. Radiology 2003; 226:366-72. 
